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INTERNATIONAL PRELIMINARY 
EXAMINATION REPORT 



International ^ppiir^tion No. PCT/EP 03/P7527 



I. Basis of the report ■ h Htn 

1 w«h rega,<i to ,ha .ten-en., c. *a WemaUona, ap£5^f«^«^^^''-S ^^^iT^S^ 



Description, Pages 

1,2,4-9 
3,3a 

Claims, Kumbers 

1-23 

Drawings, Sheets 

1i6-5y5 



as originally filed 

received on 11.10.2004 with letter of 08.10.2004 



received on 11.10.2004 with letter of 08.10.2004 



as originally filed 



These eteme«s were availal* or furnished to this Authority in the to«owlnfl language: , »h,ch «: 

□ the tenguage o, a ..ansMon .un*hed to, «,e pun>oses o. «« ln.err«.lonal seart (under Rule 23.1 (b)). 
O tt,elanguageo(publIoatlonofthelntematlonalapp«oallon(underRule48.3(b)). , 

O rhirauageo.aUans«onn.mlshed,orthepu,poseso.,n,en».lonalprelWnaryex™^^ 
Rule 55.2 andA)r 55.3). 

a contained in the international application In written form. 

□ filed together with the international application in computer readable form. 

□ furnished subsequently to this Authority in written form. 

n furnished subsequently to this Authority in computer readable forni. . ^ , 

□ Te I .Hlh-<.-n* MSff '^ng does not go .e>»nd the d^Cosure 
in tho intfirnational application as filed has been tumisnea. 

□ tr^IattLln— reco,dedU.oo.puterread*^.onn.«ent.ca>.othew,«.en^^^ 

listing has been furnished. 
4. The amendments have resulted in the cancellation of: 

□ the description, pages: 

□ the claims, Nos.: 

□ the drawings, sheets: 
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5 □ This report has been established as if (some of) the amend^^^^^^^^ not been made, since they have 
^' 2en SSdered to go beyond the disclosure as fled (Rule 70.2(c)). 

fAnyrsp,acernentsl^tcontalnlngsuc,arnen^^^ 
report.) 

6. Additional observations, if necessary: 

V Reasons. «a,eme„.urK..rAr«c..3.(2,wHJ,^»n»e«y.lnv«^ 

cStlons and explanations supporting such statement 

1. Statement 
Novelty (N) 



Inventive step (IS) 
Industrial applicability (lA) 



Yes: Claims 2.9-17,19-20 

No: Claims 1,3-8,18.21-23 

Yes: Claims 

No: Claims 1-23 

Yes: Claims 1-23 
No: Claims 



2. Citations and explanations 
see separate sheet 
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intemrional application No. PCT/EP 03/07527 




tawnentwlth regard to novelty, inventive step or 'ndustrial 
a^^lity; cltaUon. and explanations supporBng suci, statement 

SfT^^ not .ee, me requirements o. Article 6 PCT i^cause C^m 1 
result. 

^^Si^l^irat^re^trSs via ana — e can no^ 

^0,1" ns a., technical features o, claim 18 but Is constructed as an 

independent claim. 

Reference is made to the following documents: 
D1: US-A-41 95985 
D2: US-A-4399983 
D3: WO-A-0022176 
D4: EP-A-0735146 
D5: US-A-5681526 
D6 : US-B-6368548 

After Having ta.en the applicant's a^"--^ ^"J Zf^CT^ser"' 
appiioaticn , snot considered .om^^^^ 
subject-matter of claims 1 , 1 8 and zi is noi new 

..,.^eal»ve.men«oned.c.^c.H.n^^^ 

1 18 and 21 is not new in the sense of Article i . «« 

requirements of Article 33(1) PCT are not met. 

1 , . D1 discloses explicniy the effect of sucking in exhaust gas originating from the bath 
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into the free oxygen jet generated by one of the blowing lances (see column 4. lines 26- 
41 and column 1 1 , lines 52-59). 

D2, D3 and D4 disclose independently of each other the same effect albeit implicit. 
Therefore, the subject matter of claim 1 is not novel. 

1 .2. D2 discloses a method of reducing iron oxide comprising the steps of (see column 
1 , line 59-column 2, line 4) : 

- supplying iron oxide to the vessel, 

- supplying carbonaceous material to reduce the iron oxide, 

- supplying oxygento the iron oxide, 

while using a vessel wrth a cover through which at least 2 oxygen lances penetrate and 
which create a downward suction of exhaust gases at the vicinity of the vessel walls 
and upward at the centre of the vessel (implicit). 

Therefore the subject matter of claims 18 and 21 is not novel. 

1 3 AS a consequence, the subject matter of claims 1 . 1 8 and 21 can also not be 
considered as involving an inventive step in accordance with Art.33 (3) PCT. 

1 4 Dependent claims 2-17 and 19. 22 and 23 do not appear to contain any additional 
feaiures which, in combination with the features of any claim to which they refer, meet 
the requirements of the PCT with respect to novelty and/or inventive step, the reasons 

being as follows: . 

- the subject matter of J2laiiii2 has been disclosed in D5. as providing the same 
advantages as in the present application. The skilled person would therefore regard it 
as a normal design option to include these features in the vessel described .n document 
D1 in order to solve the problem posed (Art. 33(3) PCT). 

- the subject matter of ^loir" ^-^ ^^-23 ^as been disclosed in D1 and can 
therefore not be considered as novel (Art. 33(2) PCT). 

- the subject matter of cNm^ff-IPf^nd ie-17. has been disclosed in D4 as providing the 
same advantages as in the present application. The skilled person would therefore 
regard ft as a nornial design option to include these features in the vessel descnbed in 
document D1 in order to solve the problem posed (Art. 33(3) PCT). 

- the subject matter of rhim'^ 13-15 and 19-20 has been disclosed in D6 as providing 
the same advantages as in the present application. The skilled person would therefore 
regard it as a normal design option to Include these features in the vessel descnbed in 
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document D1 in order to solve the problem posed (Art. 33(3) PCT). 

o Industrial Ap r !r ''*^'"* Y (Art- 33f4^ PCT) w^u ^on 

The subject-matter of the present application concerns a vessel and process which can 

be applied for iron and steel making. 



Form PCT/Separate SheeV409 (Sheet 3) (EPO-Aprtl 1997) 



EPO - DGl 3 

1 1 OKT 200^e»mparedtoasinglejet Eachofthe lances maybeprovkJedwithmeansfbrem 
of jets of oxygen containing gas from ite end portion. 
Ill The lances are preferably configured with at least one of the lances projecting through 

the roof portion of the metallurgical vessel. The roof portion of the vessel extends from the top 
5 of the sidewall. If a melting cyclone is posiUoned above and in open communication with the 
vessel then the roof portion. extends from the top of the sidewall to the melting cyclone. At least 
one of the lances thus penetrates through part of the vessel that.does not come Into contact 
with the contents of the vessel thereby avoiding damage to the seal around the lance at the 
point it penetrates the vessel Each of the lances may project through a roof portion of the 

10 metallurgical vessel. 

At least one lance is preferably arranged to direct the oxygen containing gas Inwards 
towards the central axis of the metallurgical vessel. Each of the lances may be arranged to 
direct the oxygen containing gas Inwards towards the central axis of the metallurgical vessel. 
Directing the gas inwards towards the central axis of the vessel creates an area of low pressure 
15 at the lance end portion resulting in post combusted gas being entrained downv/ard at the 
sidewall towards the end portion of the lance whilst an upward flow of post combusted gas Is 
generated up through the centre of the vessel. 

At least one of the lances may be Inclined from the vertical under a first acute angle with 
its end portion Inclined towards the central axis of the metallurgical vessel. Inclining a lance 
20 directs the oxygen containing gas inwards towards the central axis of the metallurgical vessel 
and Impnaves the distribution of oxygen containing gas over the surface of the contents of the 
vessel. Each of the lances may be inclined from the vertical with its end portion inclined 
towards the central axis of the metallurgical vessel. 

The end portion of at least one lance may also be configured to direct the oxygen 
25 containing gas towards the central axis of the metallurgical vessel under a second acute angle 
from the vertical which second acute is greater than the first acute angle. The greater angle 
from the vertical than the angle of Inclination of the lance increases the upward and dovwiward 
gas flow generated In the vessel. Each of the lances may be configured to direct the oxygen 
containing gas towards the central axis of the metallurgical vessel at a greater angle ftom the 
30 vertical than the angle of Indination of the lance. 

The lances may be adjustable In height and therefore able to be positioned at an optimal 
height over the surface of the of the vessel contents when the vessel is at varying levels of 
fvjilness. The angle of inclination of the lances may also be adjustable to enable the distribution 
of oxygen containing gas over the surface of the contents of the vessel to be optimised. 
35 The lance end portions may all be positioned at an equal distance from the sidewall to 

achieve the most effective heat distribution over the surface of the vessel contents to maximise 
production efficiency. Preferably ttiree or more lances supply oxygen containing gas to the 
contents of the vessel to ensure optimum heat distribution and production efficiency. 

Particulate material may preferably be added to ttie metallurgical vessel via at least one 
40 feed chute In the substantially downwardly directed flow of postKX)mblned gases which feed 
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chute Is positioned at a short distance fronn the lances. The substantially downward gas flow in 
the vicinity of the sidewall thus entrains the particulate material in the form of e.g. coal fines and 
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CLAIMS 

1. 



Metanurgical vessel for iron and steel making comprising a bottom portion, a sidewall 
and a lance arrangement of at least two lances for supplying oxygen containing gas to 
the interior of the vessel in operation wherein each lance comprises an end portion for 
emitting oxygen containing gas characterised in that the lance arrangement is configured 
so as to achieve in operation a substantially downwardly directed flow of post-combusted 
gases at the side wall of the vessel and a substantially upwardly directed flow of post- 
combusted gases in the centre of the vessel. 

2. Metallurgical vessel according to claim 1 wherein at least one of the lances Is provided 
with means for emitting a plurality of jets of oxygen containing gas from its end portion. 

3. Metallurgical vessel according to claim 1 or 2 wherein at least one of the lances projects 
ttirough a roof portion of the metallurgical vessel. 



4. 



Metallurgical vessel according to any of the previous claims wherein at least one lance is 
arranged to direct the oxygen containing gas towards a central axis of the metallurgical 
vessel. 

5. Metallurgical vessel according to claim 4 wherein at least one of the lances is inclined 
from the vertical under a first acute angle witti its end portion Inclined towards the central 
axis of the metallurgical vessel. 

6. Metallurgical vessel according to claim 5 wherein the end portion of the lance is 
configured to direct the oxygen containing gas towards the central axis of the 
metallurgical vessel under a second acute angle from ttie vertical which second acute 
angle is greater than the first acute angle. 

7. Metallurgical vessel according to any of the previous claims wherein the end portions of 
the lances are all of equal distance from the sidewall. 



8. 



Metallurgical vessel according to any of the previous claims wherein the metallurgical 
vessel comprises three or more lances. 
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9. Metallurgical vessel aooorting to any of the previous claims wherein through at least one 
feed chute, particulate material is added to the vessel In the substantially dow^nwardly 
directed flow of post-combusted gases. 

5 10. Metallurgical vessel according to claim 9 wherein a plurality of feed chutes project 
through a roof portion of the metallurgical vessel. 

11, Metallurgical vessel according to claim 9 wherein each lance has a correspoiidlng feed 
chute. 

10 

. 12. Metallurgical vessel according to claim 1 1 wherein each feed chute is positioned 
between the lance and the sidewall of the metallurgical vessel In a radial direction. 

13. Metallurgical vessel according to any of the preceding claims wherein the sidewall 

15 comprises a lower portion for accommodating a molten metal bath and a slag layer and 

an upper portion for accommodating a slag layer and wherein the at least two lances for 
supplying oxygen containing gas to the upper portion of the vessel project into the upper 
portion of the vessel and wherein a plurality of tuyeres for supplying gas and/br liquid 
and/or solids and/or plasma Into the slag layer in the lower portion of the vessel are 

20 arranged around the circumference of the lower portion of the vessel. 

14. Metallurgical vessel acconding to claim 13 wherein the diameter of the lower portion of 
the vessel is smaller than that of the upper portion. 

25 15. Metallurgical vessel according to claims 13 or 14 characterised in that the tuyeres 
comprise oxy-fuel burners. 

16. Metallurgical vessel according to any one of claims 1 to 1 5 comprising a melting cyclone 
positioned above and in open connection with the metallurgical vessel. 

17. Metallurgical vessel according to claim 16 wherein the lances are positioned to avoid 
contact with molten material passing downwards from the melting cyclone to the 
metallurgical vessel. 

35 18. Method of reducing iron oxides into iron using a metallurgical vessel in accordance with 
any one of claims 1-12 comprising the steps of supplying iron oxides to the vessel and 
reducing the iron oxides by supplying cartjonaceous material to the vessel and supplying 
oxygen containing gas to the Iron o)ddes via the lances. 
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19. Method of reducing iron oxide to iron using a metaliurgical vessel in accordance with any 
one of claims 13-17. comprising the steps of supplying iron oxide to the vessel, supplying 
oxygen containing gas to the upper portion of the metallurgical vessel via the lances, 
supplying carbonaceous material to the iron oxide and supplying gas and/or liquid and/or 

5 solids and/or plasma into the slag layer in the lower portion of the vessel via the plurality 

of tuyeres. 

20. Method of reducing iron oxide according to claim 19 characterised in that the tuyeres 
comprise oxy fuel burners acting as a direct heat source in the slag layer in the lower 

10 portion of the metallurgical vessel. 

21. Method of Iron making using a metallurgical vessel In accordance with any of claims 1- 
17, comprising the steps of. 

. conveying iron oxide or pro-reduced Iron oxide into the metallurgical vessel 
1 5 - supplying oxygen containing gas to the metallurgical vessel via a lance arrangement 

of &t least two lances configured so as to achieve in operation a substantially 
downwardly directed flow of post-combusted gases at the side wall of the vessel and 
a substantially upwardly directed flow of post-combusted gases in the centre of the 
vessel, 

20 - supplying carbonaceous material to the vessel. 

22. Method accorxiing to claim 21 comprising the steps oft 

conveying iron-oxide containing material into a melting cyclone, 
pre-reducing said Iron-oxide containing material by means of reducing post 

25 combusted gases originating from the metallurgical vessel. 

at least partly melting the iron-oxide containing material in the melting cyclone by 
supplying oxygen containing gas to the melting cyclone and effecting a further 
post combustion in said reducing post combusted gases, 
permitting the pre-reduced and at least partly melted iron-oxide containing 

30 material to pass downwardly from said melting cyclone into the metallurgical 

vessel in which final reduction takes place and 

effecting the final reduction in the metallurgical vessel in a slag layer by supplying 
oxygen containing gas to the metallurgical vessel, via the lances, and supplying 
coal to the metallurgical vessel and thereby forming a reducing gas and effecting 
35 at least partial post combustion in said reducing gas in said metallurgical vessel 

by means of said oxygen conteiining gas supplied thereto. 
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23. 



Method of iron making according to claim 21 or 22 comprising the step oft 
- supplying through tuyeres gas and/or liquid and/or solids and/or plasma into a slag 
layer In a lower portion of the vessel. 



